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ELECTION 
DRIVE RE 


OF REPRESEWTATIVE FUT 


DATA SOURCES 

NASA ► 

GRUMMAN ► 

OTHER 


CRITIERA: 



TASK 1.1 


IDENTIFY AND 
DEFINE 
CANDIDATE 
MISSIONS 


e NATIONAL NEEDS 
9 HIGH BENEFITS 
9 STRONG SPACE 
STATION REQMT 
DRIVERS 


TASK 1.2 


«100 

MISSIONS 



IDENT OF CANDIDATE 
FUTURE OPERATIONAL 
MISSIONS 
OPERATIONAL 
MISSION CHARAC- 
TERISTICS SUMMARY 


MISSIONS 


SELECT I 

REPRESENTATIVE.. rs|- 

MISSIONS ®S/S 




9 STRONG BENEFIT POTENTIAL 
9 near term (1985-90) 

BENEFITS 

9 FAR TERM {1990-2000) 
BENEFITS 

9 LOW COST/BENEFIT RATIO 
OR EARLY PAYBACK OR 
EARLY ROI 

o RESTATEMENT & REFINEMENT 
OF SELECTED MISSION DATA 
FROM TASK 1.1 

& ADDITIONAL MISSION JUSTI- 
FICATION 

- WHY PERFORM MISSION? 

- WHY IN SPACE? 

- WHY ON SPACE STATION? 





STATUS 


MISSION THEME/SUBTHEME 

MISSIONS 

IDENTIFIED 

OPERATIONAL 

CHARACTERISTICS 

SUMMARIZED 

OPERATIONAL BASE 

5 

3 

MATERIAL PROCESSING AND COMMERCIAL MANUFACTURING 

11 

10 

LIFE SCIENCES 

10 

— 

EARTH OBSERVATIONS 

7 

7 

SPACE PHYSICS AND ASTRONOMY 

17 

5 

SASIC AND APPLIED PHYSICAL SCIENCES 



ENGINEERING LABORATORY 

0 

0 

INNOVATIVE/ADVANCED 

27 

26 

TOTAL 

77 

51 




^ELECTiOiy OF eEPRESEMTATiVE MiSSIQ 


HfiOH LONG TERM BENEIFIT rOTEMTIAS. 
STRONG SPACE STATiOM DRBVER 


o NUCLEAR POWER PLANT M SPACE 
® PUBLSC SERVICE PLATPORM 
• MOLTB-PURPC^E SPACE POWER PLATFORM 


NEAR TERM CONSTRUCTION THEME BENEFIT 


o SPACE EXPLORATION 


QnUMMAM 
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SELECTIOM OF REPBESEf^TATSVE mmiOm 
COMMERCIAL MAMUfACTUmUQ 



» METALLURGY 

/- HIGH COERCIVE STRENGTH MAGNETS 

- NUCLEAR FUEL ELEMENTS 

- HIGH PURITY BABE EARTH CATALYSTS 

- SUPERCONDUCTING CABLE 

- FATIGUE RESISTANT PARTS FOR MACHINERY 


STRONG SPACE STATION DRIVER 
SPACE DEMONSTRATED 
PEBF IMPROVEMENT 


® CRYSTAL GROWTH 

J - SINGLE CRYSTAL SHEETS. OR TUBES OF SOLAR CELL MATERIALS 

- THIN FILM MAGNETIC MEMORIES 

- LARGE SINGLE CRYSTALS FOR NUCLEAR DETECTORS 


STRONG SPACE STATION 
DRIVER 


9 AMORPHOUS MATERIALS 

- BORON FILAMENTS FOR COMPOSITES 

- HOLLOW GLASS SPHERES FOR LASEB/ION FUSION TARGETS 

- NEW GLASS COMPOSITIONS 

- HOMOGENEOUS LASER GLASSES 

- OPTICAL WAVE GUIDES 

® PHARMACEUTICALS ( J 

- MICROBIAL PRODUCTS FERMENTATION PROCESS - 

~ CURATIVES FOR BURNS, ULCERS 

- DIAGNOSTICS FOR CANCER ^ 


IDENTIFICATION OF REPRESENTATIVE MISSIONS - 
LIFE SCIENCES 


e SPACE STATION OPERATIONS SUPPORT 

- UP TO 1 YR EFFECTIVE MISSIONS 
« HEALTH ON EARTH 

- BODY FLUID, BLOOD VOLUME DIST, ELECTROLYTE 
METABOLISM (B EXPTSi 

- CARDIOVASCULAR FCN, HEMODYNAMICS, 
HEMATOLOGY <4 EXPTS) 

- VESTIBULAR FCN (3 EXPTS) 

- 6 TO 8 ADDITIONAL TO BE DEFINED 




SELECTION OF REPRESENTATIVE MISSIONS 
SPACE PHYSICS AND ASTRONOMY 


o iR OBSERVATORY 
a DEEP SKY SURVEY 

• SMALL OPTICAL - UV TELESCOPE 

• EXTREME UV TELESCOPE 
« SOLAR PHOTOMETER 

• SUBMILLIMETHR IR TELESCOPE 
e SELECTED STAR FIELD SURVEY 

o MULTI-WAVE LEWGTH ASTRONOMICAL OBSERVATORY 
e COMBINED UV MISSION 

• TRANSIENT ASTRONOM PHENOM OBSERV 
o GAMMA RAY OBSERVATORY 

e LOW ENERGY X-RAY TELESCOPE 
0 COSMIC RAY LAB 
0 AMPS 

0 SOLAR OBSERVATORY 

0 RADIO TELESCOPE SECOND USE 

0 PINHOLE CAMERA SOLAR OBS SOLAR ARRAY 


□^LrMMA^4 



SELECTION OF REPRESENTATIVE MISSIONS 


® ADVANCED RESOURCES - POLLUTIOfy OBSERVATORY 
® FOREST FIRE DETEGTIOM 
• BORDER SURVEILLANCE 

® COASTAL PASSIVE RAOAR (SHIP NAVIGATION & 

COLLISION AVOIDANCE) 

» ELECTRONIC IVIAIL TRANSR/HSSION COR/IMON VOICE/DATA ANTENNA 

9 URBAN/POLICE SPACE STATION SUBSYS 

^ ® DISASTER CONTROL 
® VOTING/POLLING 
® NATIONAL INFORMATION SERVICES 
J ® PERSONAL COMMUNICATIONS 
@ ENERGY GENERATION PLANT (RTG) 

® NUCLEAR WASTE DISPOSAL 
® AIRCRAFT BEAM POWERING 


QHUMMAM 
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« CSTY NIGHT ILLUMINATOR 
® SPACE DEBRIS SWEEPER 
« ENTERTAINMENT 
« INEXPENSIVE NAVIGATION SYSTEM 
m SYNCHRONOUS METEOROLOGICAL SATELLITE 
e EXTREMELY HIGH RESOLUTION OBSERVATIONS 
® INTERNATIONAL PEACE 
• HIGH RESOLUTION EARTH MAPPING RADAR 


® 3D HOLOGRAPHIC TELECONFERENCING COMMON VOICE/VIDEO ANTENNA 


® ADVANCED TV BROADCAST 
® GLOBAL EARTHQUAKE DETECTION/PREDICTION 
» WATER AVAILABILITY INDICATOR 


COMMON DETECTION/ 
CONTROL ANTENNA 


® VEHICULAR SPEED CONTROL 


• NUCLEAR FUEL LOCATION SYSTEM 


• BURGLAR ALARM INTRUSION DETECTION 
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CONSTRUCTION BASE 
TEST FACILITY 
S/C SERVICING FAC 
ORBIT DEPOT 
CLUSTER SUPPORT 


MAT PROC & COMM MF6 
LIFE SCIENCES 
BASIC & APP PHY SCIENCES 
EARTH OBS/APPLICATIONS 
SPACE PHYSICS & ASTRONOMY 
ENGINEERING LAB 


INNOV/ADV MISSIONS 


^ ^ SOLAR POWER 


.L 


REPRESENTATIVE FUTURE OPERATIONAL MISSIONS 


SOLAR POWER 

PUBLIC SERVICE 
PLATFORM 

SPACE 

PROCESSING 

OCEAN 

OBSERVATIONS 

RADIO- 

TELESCOPE 
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GROUND 


lONOSPH - LAYER 


PWR LEVEL iWM* 
DURATION 
DIA (KM| 

NUMBER 


SUBSCALE 

iSPDL) 


:y 

ANTENNA 

n 



210M 

D 

F 

220 

LONG 

0.2 

1 

220 

LONG 

0.3 

1 



STEADY PWR TO GROUND 


SAT. TO SAT. PWR TRANSFER 


0.07 

LONG 

90 

1 


INTERMEDIATE 
O'SIZE I PILOT 
ANT. PLANT 


GEOS 




1KM 


0.5GW 


iNTERMITTNxl CONTIN, 


220 

LONG 

3.2 

1 


3.2KM 


0.5GW 


22 

LONG 

10 

1 


10KM 


FULL 

SIZE 

OPS 


220 

LONG 

10 

MANY 



10KM 


5GW 


c; 
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jjl □ 

I 

1 ^ 


ij 

i « 


5 ^ 5 ?> 


/TRAWSPOBTOB/CRAME 


ACCESS TUNNEL 




\ 







POWER SATELLITE 

STBUCTORE 

EMERGING 




'GOTCHA' 

FITTING 


POWER SUPPLY 


/STS 

DOCKING STW 
^LIVING QUARTERS 


■HLLV DOCKING STN 


LATERAL MEMBER 
FAB MODULES {4} 


BRACING & 
ALIGNMENT 
WINGS 12) 


OI^UMJUAM 





LATERAL MEMBER 
ASSY PLANE 



STRUCTURE EMERGING IN 
THIS DIRECTION 


25 







• FIRST TASK 



THREE LEFT HAND PYRAMIDS 


L/H PYRAMIDS 


CENTER PYRAMIDS 


R/H PYRAMIDS 



































FOBTVPJCALMAJM 

JOINT - SEE FOLLOWING SHEET 


TOP GIRDER 
{CONTINUOUS! 




254 M 






e PRELIMINARY TIMELINE FOR ASSY OF ONE BAY 
THREE PYRAMIDS WIDE, 254 M LONG 


(HOURS) 1 0 


.0 

:q 

FABRICATE CONTINUOUS 
GIRDERS 

Q 

FABRICATE POSTS, 
SHORT LATERAL BRACES 

:0 

FABRICATE LONG 
LATERAL BRACES 

. Q 
i 


Lj 

INSTALL POSTS & 
LATERAL BRACES 


SHIFT A 


SHIFT B 


ASSY AIDS 
USED 



2 TRANSPORTER 
/MANIPULATORS 


9 WORKING CREW 
a LEGEND I 


ACTIVE FAB & ASSY 


FETCHING MATERIALS & MAINTENANCE 
NUMBER OF MEN SHOWN IN BOX 














commvcnm SABd 




COKTt«SiOUS BEAMS a SU8ARRAY 
SUPPORT RAILS EMERGING FROM 
FACE OF CONSTRUCT BASE 


□ 

□ 

±! 

':r 

n 


m STEP 4 


fSSAYSj 


30 
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• FULLSiZE/tNTEI 

- SPECIALIZED 

- LOWMANPOU 

- LARGE- 1-2 K 


NEAR-TERM SUBSCALE BASE REQMTS 

- SIZED TO SUIT SPDL 

- PRIME DEVEL AREAS: 
o FEASIBILITY OF: 


& ISSUES 


ajOINING & ALIGN. 

□ LOGISTICS MOVEMENTS 
o STRUCT INTEGRITY, VERIFICATION, & REPAIR 
o RELIABLIITY OF MACHINES 
POTENTIALLY USEFUL FOR OTHER MISSIONS 




mn 


LLV-4 


REUSES 


TURN AROUND (DAYS) 


DDT&C ($M) 


u-i 

FLTS/YEAR ' FACILITIES 


($M) 


FLTS/YEAR - COST/FLT 

1 

r: : 

($M) 


PASS. 


9 


30 


LOWER 

UPPER 

300 

500 


UPPER 


500 


5.3 


23~368 

45-705 

ICO -2000 
500-4500 

5-8,9 

23-8.7 

45-8.4 

100-7.6 
500 - 6.9 


OWUMMAH 
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LEGEND: 


KSC LAUNCH 
WTR LAUNCH 





OTV: CRYO TUG -- PHASED GROWTH TO SUIT 


VARIOUS LAUNCHERS 


• PROPULSION & GUIDANCE RETRAINED 

• TANKS RESIZED 



O Q 

gS 

to p 

£ O 
C Ird 

§S3 
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TYPICAL MISSION 


GEO 

ROUND TRIP 



1 



J I 


PROPELLANT/ 

EXHAUST VEL (M/SliC) 


THRUST LEVEL (N) 


TYPICAL * P/L 

MASS • PROPULSION, ETC 

IKflxIO^l® TANKS 

• PROPELLANT 




LOGISTIC 


GEO 

ROUND TRIP 


GEO 

ROUND TRIP 


GEO 

ROUND TRIP 


CRYO/ 


4600 


LHg 


ARGON/ 


21600 


98100 


150000 


400000 


»MPD PROPULSION REQUIRES: 

• CHEM ASSIST TO 1500 KM 

• POWER FROM P/L 


dRUMMAM 
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BBS 


ACE STATIOI^: NEW LONG RANGE OPS 


LAUNCH TO LEO BV; 


SERVICED AT; 


REUSES 

TURNAROUND {DAYS) 


DPT & E $M 

FIRST UNIT COST $ M 
COST/FLT $M 


• RAPID TRANSIT MANNED OTS 


PHASED DEVEL CRYO 







• HEAVY CARGO OTS 


GAS CORE NUa 



HLLV 


GROUND 


3100 



50x ( ) 


ORIGINAL PAGE IS 
OF POOR QUALITY 




INITIAL T/W, LBF/LBM 


GRUMMAN 



E 



PROPELLANT TANKS 


OHUMMAiy 



SERVICE TOWERS 

• WORKStATIONS 
a MANIPULATORS 


0 


0 

0 

B 

S 

D 


,Lj 


P 

u 

0 


1j 


ORBITA 

EXTERf 


MAIN TUNNEL ^ 



OPEN PIGEON HOLE 
SPARES MODULE 
DOCKED TO MAIN 
TUNNEL 


EP 


AUTOMATED SPACECRAFT 
BEING SERVICED/UPDATED 


ENDLESS TRACK (2) 



OTV BEING 
SERVICED/ 
REFUELED 





• USED FOR MORE THAN SAT PWR MISSIONS 

• MULTIPLE FUNCTIONS 

- SERVICING & REFUELING RAPID TRANSIT OTV'S 
o SHUTTLE SUPPORTED 

o HLLV SUPPORTED 

- SERVICING AUTOMATED SPACECRAFT 

- SERVICING CARGO OTV'S - IF REUSABLE 

• TRAFFIC FLOW HIGHLY SENSITIVE TO SCENARIO - T 


gnuMMAM 
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SPACE STATION SYSTEMS ANALYSIS STUDY PROGRAM REVIEW 
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PUBLIC SERVICE PLATFORM 


• OBJECTIVE 


- PERFORM WIDE RANGE OF COMMUNICATION, DETECTION & CONTROL FUNCTIONS 
FOR PUBLIC SERVICE SECTOR 

• FUNCTIONS ® NATIONAL NEEDS 


- ELECTRONIC MAIL 

- PERSONAL & POLICE COMM 

- DISASTER CONTROL 
-NATL INFO SERVICE 

- VOTING/POLLING 

- ADVANCED TV 

- 3D HOLOG TELECONF 

- NUC FUEL LOCATOR 

- EARTHQUAKE DETECTION/PREDICTION 
~ WATER AVAIL INDICATOR 

- VEHICLE SPEED CONTROL 

- INTRUDER DETECTION 



- ECONOMY 

- QUALITY OF LIFE 

- NATIONAL PRESTIGE 


• IMPLEMENTATION STRATEGY 

- OBTAIN HIGH BENEFIT-TO-COST RATIO USING SPACE STATION 


anuMMAH 
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WHY PERFORM MISSION? 



WHY ON SPACE STATION? 

LARGE SPACE STRUCTURE 
REQUIRED 

MAN'S ROLE IS SIGNIFICANT 

~ REGULAR MAINTENANCE 8t 
SERVICE 

- UPGRADING OF SOFTWARE & 
ASSOCIATED ELECTRONICS 

- CHANGING OF HARDWARE TO- 
SOFTWARE INTERFACE 
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PUBLIC SERVICE PLATFORM FUNCTIONAL REQUIREMENTS 



FUNCTION 

GROUND 

RESOLUTION 

DIA/BEAM, 

NMI 

USAGE/ 
ORBIT, % 

FREQ BAND 


ELECTRONIC MAIL 

60 

40 

S 


PERSONAL COMM 

60 

100 

S 

VOICE/ 

POLICE COMM 

60 

100 

S 

DATA 

DISASTER CONTROL 

60 

10 

S 


NATL INFO SERVICE 

60 

100 

S 


VOTING/POLLING 

60 

10 

S 

VOICE/ 

ADVANCED TV 

100 

100 

K 

VIDEO 

3>D HOLOG TELECONF 

100 

50 

K 


NUCLEAR FUEL LOCATOR 
EARTHQUAKE DETECT/ 

350 

10 

TBD 

DETECTION/ 

PREDICT. 

100 

100 

TBD 

CONTROL 

WATER AVAIL. INDIC. 

50 

10 

TBD 


VEHICLE SPEED CONTROL 
BURGLAR ALARM/ 

75 

100 

TBD 


INTRUSION DETECT. 

100 

so 

r 

T8D 


PRUMMAM 
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NON-JWTEGRATED SYSTEM - 
13 FREE FLYERS 


ICi 


« SPACE STATION 


- NEAR TERM 



SEMHNTEGRATED PLATFORM 
WITH 3 ANTENNAS 
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VOICE/OATA COMMUfMiCATIONS 


FUNCTION 

TRANSPONDERS 


VOTING/POLUNG 


ELECTRONIC 

MAIL 

DISASTER 

CONTROL 


PERSONAL 

COMMUNICATION 

NATIONAL 

INFORMATION 

SERVICE 


URBAN/POLICE 


TIME 

SHARED 


POWER 


DIVIDER 


ASSEMBLY 


SECTION AA 


FEED 

HORN 

CLUSTER 


■ j A 


— A 

FEED 

HORN 

CLUSTER 



LENS 

ANTENNA 


pymMMA.fi 
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VOiCE/DATA COMMUNICATIONS 


: "T" B 

y Q 

i-.-. n 


FUNCTION 

TRANSPONDERS 

VOTING/ 

POtLiNG 


ELECTRONIC 

MAIL 


DISASTER 

CONTROL 


PERSONAL 

COMM 


NAT INFO 
SERVICES 


URBAN/POLICE! 


TIME'SHARED 





FEED SIDE 

DIPOLE 

SUBARRAY 


PHASED ARRAY ELECTRONICS 
MODULE 

A EARTH SIDE 

n — <1 DIPOLE SUBARRAY 


55 M 


DEDICATED 


PHASED 

ARRAY 

ANTENNA 


FEED 

CLUSTER 
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SHUTTLE PRECURSOR TECHNOLOGY 


B 


u 


MISSION 

- SHUTTLE 30-DAY SORTIE MISSION (IOC 1980) 

- LEO XMISSION BETWEEN PAIRS OF NEARBY 
U.S. TEST SITES 

- 100-200 NM CIRC LEO, 28.5-50° INCL 

- 30 - 60 MIN. TEST TIME/DAY 



CONSTRUCTION ISSUES 


- EVAL DUAL BEAM ANT. ALIGN. 

• EVA MOUNTING OF FINAL SIZE ANT. ELEMENTS. 
10-100WOFRFPWR 

• C/O OF PRECURSOR SUBSYS 

- EVAL MAN IN EVA ASSY 8t ALIGN. ROLE 


TEST ISSUES 

- TRANSMIT TEST SIGNALS BETWEEN TEST SITES; 

C/O ALL LINKS 

- PERFORM PWR DENSITY TEST ON ANIMAL & PLANT 
LIFE FUNCTIONS ON GROUND 

- CHECK FOR INTERFERENCE WITH ELECTROMECH DEVICES 









• MISSION 

- 1 YEAR MISSION 

- XMISSIONS BETWEEN 25 WIDELY DISTRIBUTED 
CONUS CITIES 

- BUILD IN LEO & XSPORT TO GSO (6 MONTHS) 

- TEST IN GSO ORBIT (6 MONTHS) 

• CONST ISSUES IIN 100 - 200 NMI/28.5° -50° ORBIT) 

- PERFORM FIXED MULTIBEAM (25 CHANNELS) ANT. 
ALIGN. (7.5 ■ 75 KW RF PWR) 

- SCALE MODEL (25 - 150 KW RAW PWR) OF OP SYS 

- EVA CHECK OF MAINT St REPAIR PROCEDURES 

« TEST ISSUES (IN GEOSTA ORBIT) 

- TRANSMIT SIGNALS BETWEEN 25 PAl RS OF CONUS 
CITIES. C/0 ALL LINKS 

- VERIFY SAFETY OF PWR DENSITY ON ANIMAL & PLANT 
LIFE, AS WELL AS INTERFERENCE WITH ELECTROMECH 
DEVICES 

- EVAL EFFECTS OF ORBITAL PERTURB. & ASSIGNED LOC 
DRIFT 



OBLBWMAH 


59 





CONCLUSIONS 


PRESENT CONCEPT FOR PUBLiG SERVICE PLATFORM 

® MAXIMIZES BENEFIT-TO-COST RATIO BY HARDWARE 
COMMONALITY 

- THREE ANTENNAS FOR MANY FUNCTIONS 

- ALL FUNCTIONS SHARE; ATTITUDE CONTROL; POWER; 
STATION-KEEPING; TRACKING, TELEMETRY & CONTROL 
SUBSYSTEMS. 

- RESUPPLY EASED BY SINGLE RENDEVOUS & DOCK: 
MINIMUM GSiN AND AV REQUIREMENTS 

• UTILIZES ADVANTAGES OF SPACE STATION 

- CONSTRUCTION OF LARGE SPACE STRUCTURE 

- MAN'S ROLE IN HARDWARE MAINTENANCE, REPAIR, 

8t UPGRADING 

® REDUCES CROWDING OF GEOSTATIONARY CORRIDOR 

« PERMITS ADDITIONAL FUNCTIONS THROUGH MODULAR 
DESIGN APPROACH 


60 


• IDENTIFY IN GREATER DEPTH USER REQUIREMENTS 
FOR EACH PSP FUNCTION 

« PERFORM ANTENNA TRADE & SELECTION STUDY 

• FURTHER DEFINE & REFINE SPACE STATION REQUIREMENTS 
FOR PSP 


OOUMM^N 
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WHY !W SPACE? 

WHY ON SPACE STATION? 

1. SHAPE CONTROL; 

1. POWER > 5.2 KW 

INCH YIELD 

2 . WEIGHT > SOQO K 9 

2. ABSENCE OF 

3. TIME > 30 DAY 

CONVECTION; 


HIGHER QUALITY 


1. ABSENCE OF 

1. TIME > 30 DAYS 

SEDIMENTATION; 

2. POWER > 5.2 KW 

INCREASED YIELD 


a PURITY 

3. WEIGHT > 9000 Kg 

1 . ABSENCE OF 

1. POWER > 5.2 KW 

CONVECTION; 


INCR QUALITY 



1 3, TIME > 30 DAYS 

2. ABSENCE OF 


SEDIMENTATION; 

j 

INCR PERFOR- 


MANCE 



:LLS-Wm 


« ABSENCE OF CONVECTION ELIMINATES DEFECTS 
IMPROVES QUALITY 


-I- 


InSb 


^SPACE 


\ Dearth 


— t — 
I 


— — — a®-— — ■ 


I — « — r~Y 

Y Wspace 


I 

*1 SEED j regrowth 


Wearth 


I „ Dearth 

L PSPACE 

I • • 

1 
I 

-1 1 j 1 r 

1 2 3 

DISTANCE. CM 
SKYLAB M562 (MIT) 


-« r 

5 


10-3 

I 

RESISTIVITY, p, 
OHM - CM 


1:105 10-4 

t 

[ MOBILITY, p. 
r cm2 V*"* SEC-”* 

1 

104 


OROMMJSiN 
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i D 


FOR 20 RIBBON 
PROCESS - 

5 cm WIDE 

250 cm/HR PULL RATE 
$12/m2 
16 Kwh/m^ 

~ 40KW/STATION 


'^675$/Kg 

(PRESENT INDUSTRY COST} (ERDA PROJECTION} 
4 4 1SB5 


CUT TO LENGTH 


REMOVE EDGES 


LAP 

POLISH 

ETCH 


- '-i 


CRUM MAH 



• A. D. LITTLE TUBE PROCESS 


BY PRODUCT I 


LIQUIFY 


TRANSPORT TO 
SPACE 


PRODUCE 

CVD POLY 


' POLY Si 

^ Si POWDER 




CVD POLY 
Si TUBING " 

.EXTRUDE 
Si TUBING 

SINTER 
St TUBING ' 


GROW 

SINGLE 

CRYSTAL 

TUBING 


PROCESS TO[ 
DIMENSION I 


FABRICATE 
SOLAR CELL 


1000°C 

BMIN, 


1~SCMOiAM. 

TUBE 

250 CM/HR 
PULL RATE 
$24/m2 
2 KWHR/m2 
1 KW/STATION 


OnviMMAM 
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• NEAR ZERO-GRAVITY 


s INCREASED 


~ REFINES DISPERSION 

- ELIMINATES CONTACT INHIBITION 

- ELIMINATES SEDIMENTATION 


c 


- YIELD 

- QUALITY 



ANALOG FROM SKYLAB M557 USING 
GALLIUM - BISMUTH ALLOYS (TRlfiO 


GRUMMAM 




' f I •.n'JkSlL 
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PHARMACEUTICALS 


FERMENTATION PROCESSING OF MICROBIAL PRODUCTS 


RECYCLED WATER FROM REVERSE OSMOSIS APPARATUS 


NUTRIENT 

STORAGE 

(FREEZER) 


I 


FERMENTATfOhxl 

INITIATION 


FERMENTATION 

CHAMBER 


SEPARATION 


STORAGE 


MIXING 
GASIFICATION 
TEMPERATURE CONTROL 
pH CONTROL 
NUTRIENT CONTROL 


RETURN 

TO 

EARTH 

FOR 

USE 


MIXING 

STERILIZATION 
SOLUTION INOCULATION 


WATER EXTRACTION 
PURIFICATION 


aPtUMMAN 



CONCEPT 


REQUIREMENTS 




MO. UNITS 

POWER 

•|ME 

TOTAL ENERGY. 

512E 

WEIGHT 

THROUGHPUT . . 

ORBIT 

NO. OPERATORS 


1 

70 KW 

<60 DAYS 

100 X 10^ KWHR 
... lOxIOxSM 

4X10^ Kg 

BATCH 

LEO 

2 


WATER 

PURIFER 






























HIGH COERCIVE STRENGTH MAGNETS - WHY DO IT IN SPACE? 


• SIGNIFICANT IMPROVEMENTS IN MAGNETIC PROPERTIES RESULT FROM LOW>G SOLIDIFICATION 


COERCIVE STRENGTH OF ROOM TEMPERATURE 
PHASE VS PARTICLE SIZE 

« Mn Bi/Bi >^UTECTIC 



PARTICLE SIZE, MICRONS 


e LOW TEMPERATURE PHASE 

COERCIVE 

STRENGTH 

MATERIAL (KOe) 


AS-GROWN ASTP FLIGHT SAMPLES 135 

148.75 

>150 

BEST VALUES REPORTED FOR HEAT- 
TREATED ALLOY SYSTEM SAMPLES 1 13 

HEAT-TREATED ASTP FLIGHT SAMPLES >185 


ASTP MA-070, DIRECTIONAL SOLIDIFICATION OF Mn Bi/Bi EUTECTICS (GRUMMAN) 


anuMMAN 





i 4 


1/ 


Cl 


\ a 




a 

kF* 


•: 

: y 


PREPARE 


TRANSPORT 


EXTRUDE 


ALLOY 


TO 


TUBES & 


PREFORMS 


SPACE 


SINTER 



DIRECTIONAL 

SOLIDIFICATION 



ROUGH 
CUT 
TO SIZE 


LAP & POLISH 
TO FINAL 
DIMENSIONS 


RETURN 

TO 

EARTH 

FOR TERRESTRIAL 
APPLICATION 


N 



INSTALL 

IN 

AMPLITRONS 



I ■:» 


OmJMMAW 



^ j tfi iB 

yTI VT 1 V 




BSElSiilCT 


WtmSmslfl 




RF OUTPUT 
WITH FILTER* 


MOVABLE MAGNETIC SHUNT 
FOR REGULATION 

/ HIGH COERCIVE STRENGTH MAGNETS 


RF INPUT 
CONNECTION 

PURE METAL 
SECONDARY EMITTIWG- 
CATHODE 


REF: RAYTHEON 




hm 


DC 

POWER 




PYROLYTIC GRAPHITE 
•ANODE AND CATHODE 
RADIATORS 


-17 VANE ANODE 


1 SECTION A-A 
AMPLITRON ASSEMBLY 


• USE OF HIGH COERCIVE 
STRENGTH MAGNETS 
REDUCES WEIGHT OF 
MAGNETS REQUIRED 
BY 90% 

9 NEED: 3000 MAGNETS 

0.26 Kg EACH; 800 Kg 
(TOTAL) 


7B 






COMMERCIAL APPLICATIONS OF HIGH COERCIVE 
STRENGTH MAGNETS 


• LEVITATED TRANSPORTATION SYSTEM 


- UNDER DEVELOPMENT IN FRO 

- USES ONLY 10% OF THE POWER OF 
AIRCUSION VEHICLES 

- NO CRYOGENS REQUIRED 


- REQUIRES 1 - 10 gm MAGNET/ 
1 Kg VEHICLE WEIGHT* 


REF: K. J. KRONENBERG. INTERMAG 1973 










CONCEPT 








DETACHABLE 



FOR COOLING 
SYSTEM 
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REQUIREMENTS 

<FOR 90 X 90 M MICROWAVE ANTENNA) 


NO. UNITS 

POWER 

TIME 

TOTAL ENERGY, 

SIZE 

WEIGHT 

THROUGHPUT . . 
ORBIT 

NO. OPERATORS 


1 

~20KW 

6 MONTHS 

.90x 10^ KWhR 
.. tOxIOxSM 
4x10^ Kg 

.. ~.25Kg/HR 

LEO/SUN 

SYNCHRONOUS 
3 


QHUMMAItf 









MANUFACTURING OPERATIONS - 
DEVELOPMENT PROGRAM REQUIRE 


MISSION 

GROUND 

BASED 

SPAR 

PHOTOVOLTAIC 
SOLAR CELLS 

1. PROCESS 
OPTIM 

1. IDOFLOW-G 
EFFECTS 


2. HARDWARE 
DEVEL 

2. CONCEPT 
VERIF 


3. COST/BENEFITS 

3. HARDWARE C/0 

PHARMACEUTICALS 

1. SELECTION OF 
MATS. 

2. HARDWARE 
DEVEL 

3. COST/BENEFITS 

1. RESEARCH ON 
-SEDIMENT. 

- BUBBLE STAB. 
-CHEMICAL 
STAB. 

HIGH COERCIVE 

STRENGTH 

MAGNETS 

1. ANAL. OF 
MATS. 8e PRO- 
CESSES 

1. ID REASON 
FOR PROPERTY 
IMPROVEMENT 


Z SCREENING OF 
MATS. 

1. EVALMATS. 
& PROCESS 
PARAM 


3. HARDWARE 
DEVEL 

3. SELECT CANDI- 
DATES FOR 


FURTHER STUDY 


4. eOST/BENEFITS 


MENTS 

SPACELAB 

1 

EARLY SPACE STATION 

1. PARAMETER 

1. OPTIM OF CONTINUOUS 

OPTIM 

PROCESSING TECHNIQUES 

2. PROCESS 

2. PACKAGING OPS 

SELECTION 


3. PILOT PLANT 

3. DEPLOYMENT & EVAL 

1. FEASIBILITY 

1. SCALE UP 

2. PROCESS OPTIM 

2. EVAL OF MATERIALS 

3. EFFECT OF RAD. 

- 

4. PILOT PLANT 


1. PARAMETER 

1. OPTIM OF CONT PROCESSING 

OPTIM 

techniques 

2. PROCESS 

2. PACKAGING OPS 

SELECTION 


3. PREUM DEVEL 

3. ASSY INTO AMPLITRONS Si EVAL 

OF CONTINUOUS 

i. 

PROCESS 


4. PILOT PLANT 



QRUMMAM 












SUMMARY ft 
RECOMMENDATIONS 










I • BODY FLUID, BLOOD VOLUME DISTRIBUTION/ELEC 

METABOLISM 

I - MISSION WILL ENCOMPASS FIVE EXPERIMENTS 

• CARDIOVASCULAR FUNCTION, HEMODYNAMICS, H 
^ - MISSION WILL ENCOMPASS FOUR EXPERIMENTS 








STUDY OF PHYSIOLOGICAL MECHANISMS, BIOLOGICAL 
PROCESSES & ADVANCED SYSTEMS THAT CAN IMPROVE THE 
QUALITY OF LIFE ON EARTH 

- EMPHASIS ON THE ROLE OF GRAVITY IN LIFE PROCESSES, 
NORMAL & ABNORMAL 

- EMPHASIS ON MECHANISMS OF BIORHYTHMS 

STUDY PROBLEMS IDENTIFIED AND/OR VERIFIED ON 
PREVIOUS MISSIONS THAT ARE OF POTENTIAL CONCERN TO 
MAN & ARE MAIN BIOMEDICAL & BIOLOGICAL DRIVERS 
FOR SPACE STATION 

- CREW WELL-BEING & EFFECTIVENESS IN ZERO 6 AND 
POST FLIGHT G 

- PHYSIOLOGICAL MECHANISMS ASSOCIATED WITH PROBLEMS 

- DETERMINATION OF PHYSIOLOGICAL LIMITS & TOLERANCE 


EVALUATION OF COUNTERMEASURES 





Q 


NEED FOR IMPROVED QUALITY 



ONE-HALF OF ALL DEATHS & ONE-THIRD OF LOST YEARS & 
EARNINGS ARE CAUSED BY SOME TYPE OF CIRCULATORY 
SYSTEM DISEASE. 

CIRCULATORY SYSTEM DISEASE EXPENDITURES COMPRISE 
21% OF TOTAL COST FOR ALL ILLNESS. 

15.5% OF ALL CIRCULATORY SYSTEM DISEASES IS 
ATTRIBUTABLE TO STROKE 

STROKE EFFECTS 586.000 PEOPLE. THE COST TO SOCIETY 
FOR EACH STROKE VICTIM 13 $10,580 


ORUMMAW 


COST 

(BILLIONS) 


40—j 


DISEASE OF THE 
CIRCULATORY SYSTEM 


35- 

30- 

25- 

20 - 

15- 

10 - 

5- 


STROKE 
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r 

1 - 


H 

I 

DISEASE OF THE h 

NERVOUS SYSTEM & SENSE ORGANS 

■ r 

u 



BODY FLUID, BLOOD VOLUI^E DISTRIBUTIONS & 
ELECTROLYTE METABOLISfVI 

















•TTrr 



VESTIBULAR FUNCTION 

a HUMAN STUDIES 

- RELATIONSHIP BETWEEN VESTIBULAR REFLEX EFFECTS IN 
ZERO G 8i ONSET OF MOTION SICKNESS 

- TEST OF INFLIGHT SPACE NAUSEA COUNTERMEASURES 

- RELATIONSHIP BETWEEN VESTIBULAR EFFECTS & 
HEADWARD FLUID SHIFTS IN ZERO G 

• ANIMAL STUDIES 

- VESTIBULAR FUNCTION & ADAPTIVE MECHANISM IN 
PRIMATES IN ZERO G 


GRUMMAN 
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OBJECTIVES FOR LIFE SCIENCES MISSION SELECTION 


a USE UNIQUE PROPERTIES OF SPACE ENVIRONMENT 
TO IMPROVE OUR UNDERSTANDING OF LIFE PROCESSES 
ON EARTH (ZERO G, BIORHYTHMS, RADIATION) 

a PROVIDE LIFE SCIENCE INFORMATION & TECHNOLOGY 
TO SAFELY EXTEND DURATION OF MANNED SPACE 
FLIGHT 

a ENHANCE MAN'S WELL BEING & PRODUCTIVITY IN SPACE 


UnUMMAfv 
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CORE CONCEPT (COMMON OPERATION RESEARCH EQUIPMENT) 

• cone (ITEMS) FOUND THEIR DEVELOPMENT 8i FUNCTIONALITY 
IN SPACELAB STUDIES 

• REGULAR CORE (PERMANENT) 

~ EQUIPMENT ITEMS: BROAD USAGE, MANY RESEARCH AREAS 

• INTERMITTENT CORE (SEMIPERMANENT) 

- EQUIPMENT ITEMS: RESTRICTED TO ONE RESEARCH AREA 
o PI 

- EQUIPMENT ITEMS: SPECIFIC FOR ONE RESEARCH ACTIVITY 
FURNISHED BY PRINCIPLE INVESTIGATOR (PI) 


□RUMMAN 


CHARACTER 1ST 


REGULAR CORE 


SMTERiVlITTANT CORE 


POWE R - 4217 WATTS 2449 WATTS 

WEIGHT- 698.2 Kg 1424 Kg 

SIZE - 1937 14,854 


TOTAL COST IN '75 DOLLARS; $18,000 K 




TOTAL CORE 

6666 WATTS 
2122 Kg 
16,791 


GRUMMAN 


REPRESENTATIVE MISSION EQUIPMENT CHARACTERISTICS 



MISSION 1 

ITEM 

BODY FLUID 

CARDIO VASCULAR 

VESTIBULE 

REGULAR CORE 

YES 

YES 

YES 

INTERMITTENT CORE 

YES 

YES 

YES 

PRINCIPAL INVESTIGOR 

TBD 

TBD 

TBD 

POWER WATTS 

6269 

5758 

2261 

WEIGHT, Kg 

2788 

3673 

915. 

SIZE 

27021 

31537 

8605 

ORBIT 

LEO 

LEO 

LEO 

COST {'75$) 

3547 K 

4830 K 

2207 K 

CORE COST {%) 

'83-'88 

'83-'88 

'83-'88 


ADDITiCNAL DATA TO BE DEFINED: COOLING, CONTROL, THROUGHPUT, LIFE 
DDT&E COSTS 


E3FIUMMAN 












SPACE STATIOM SYSTEMS AHALYSIB STUDY PROGRAM REVIEW 


STUDY STATUS & 
REPRESENTATIVE 
MISSION SELECTION 


OPERATIONAL BASE 
SOLAR POWER 


PUBLIC SERVICE 
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PROGRAM 

CHARACTERiSTtC 

• AMBITIOUS 


• NOMINAL 


• MINIMAL 


G 


A 

TOTAL DEV. COST 
THROUGH 1085 


Gg 

LJ 
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'TEVEL OF 


CATEGORY 1: 
TECHNOLOGY R & D 
DUC 


WITHOUT GOVT FEASIBILITY DEMO/ 


CATEGORY 2; 

TECHNOLOGY R 8i D PLUS GOVT DEMON OF COMMERCIAL 
FEASIBILITY, BUT WITHOUT GOVT PRODUCTION 
COMMERCIALIZATION 

CATEGORY 3: 

TECHNOLOGY R & D, FEASIBILITY DEMON St INITIAL PRODUCTION 
COMMERCIALIZATION BY GOVT 




R & D TECHNOLOGY 





M p 




1 


PRECURSOR TECHNOLOGY 


DEVELOPMENT LAB 


1. SSPS 


• EVAL SPACE MFG 

• C/0 FAB. MACHINES 


C/O STRUCT JOINT 
INTEGRITY 


• CHECKOUT VUG FAB. TECH 

• TEST JOINT/STRUCT 
ALIGN. 

• EVAL MAN VS TELE-OP 
s TEST SOLAR ARRAY 

• C/O HI-VOLT. ELECT. 

• INVESTIGATE MATS. 

• TEST POINTING CONTROL 

• EVAL MICROWAVE EFFECTS 
ON IONOSPHERE 


• EVAL STRUCT ALIGN ETC 

• EVAL LARGE STRUCT ASY/ 
MATING 

• TEST ARRAY/ANT. POINT- 
ING CONT. 

• TEST PWR CONVER EFFI- 
CIENCY 

• INVESTIGATE PWR XMISSION - 
BEAM PHASING/SIZE & 
INOSPHERE IMPACT 


a»UMMA#Sp 
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MISSION 


FEASIBILITY DEMONSTRATION 
SPACE PILOT PLANT 


1. SSPS 
(CONT) 


• EVAL FULL-SCALE STRUCT JOINT INTEGRITY 
o EVAL LARGE ARRAY STRUCT ALIGN 
a EVAL TRANSPORT LEO/GEO 
a EVAL SUBASSY/FINAL ASSY MATING 
a TEST GEOSTAT POINTING CAP. 
a TEST PWR HANDLING 
a TEST STRUCT MATS INTEGRITY 
a EVAL FULL-SIZE ANT. 
a CHECK GROUND RAD. SAFETY 
a INVESTIGATE HI-PWR IONOSPHERE IMPACT 


UMiJJMMAN 








:e 

"0 

!0 

■A 

§ 

i 0 

:§ 


i\ 

y 


MISSIOM- 


SERVtCE 

PLATFOBR^ 



















0 

0 





mission 







PROGRAM OPTION/MISSrON INTEGRATION 



QRUMHAAH 
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PBOGRARfl OFTIOM MATBIX 




PROGRAM OPTION 

MISSION 


2 3 4 5 6 7 

A. SOLAR POWER 

- B&D 

/(84)* 


FEAS DEMO 

— 


PROTO/PROD. 

i/(95) 

B. COMMERCIAL 

MFG 

- RSiD 

/(82) 


FEAS DEMO 

/{83) 


PROTO/PROD. 

/(as) 

C. PUB SERVICE 

PLAT 

- R&D 

/(85J 


FEAS DEMO 

/(87) 


PROTO/PROS. 

/{9QJ 

D. RADIO TELE- 

SCOPE 

- R&D 

v/(85) 


FEAS DEMO 

— 


PROtG/PROD. 

— 

E. OCEAfNDVNA- 

MICS 

- R&O 

V(84| 


FEAS DEMO 

— 


PROTO/PROB. 

— 

F. LIFE SCIENCES 

- R&D 

V^C83) 


FEAS DEMO 

- 


PROTO/PRQD. 



*eeAmMB8s date f©b start of r&d test, pilot plant production, or proto/ 

PROD OPERATIONS 


DHiJMMAfl 


'4 


10S 


KEY: 


SP - 

SOLAR POWER 

CfW - 

CSOiVtMERCIALrWFG, 

PSP - 

PUBSERVtCE PLATFCRJW 


B8tD 




™ PROTOTYPE PRODUCTfORi 
GEO-^ISTGEO OPERATtOfa 
LEO 1ST LEO 0PERAT30HI 








































































GHARACTEmSTICS: • ALL MISSIONS 

» R & D ONLY EXCEPT MAGNET/SIUCON CELL PILOT PLT. PRODUCTION 
a EARLY ICO DATES 


SCHEDULE: 1 80 |8T ,82 183|84|85 186|87, 88,89 ,90 , 9T ,92 c93|94,95 , 


SPACE STATION IOC 


A) SOLAR POVyER {SPDU 


A GO- AHEAD 


BI COMMERCIAL MANUFACTURING 
1- MAGNETS a SILICON CELLS 


‘ ^ A geo IOC 
I LEO IOC 
API LOT PLANT IOC 


grouNd/sts 

ORBITAL IW 


2- PHARMACEUTICALS & OTHER 


C) PUBLIC SERVICE PLATFORM 

D) RADIO TELESCOPE 

E) OCEAN DYNAMICS 

F) LIFE SCIENCES 

1- MAN'S WELL BEING 

2- SPACE CAPABILITY (MAN) 



GEO IOC 
W 

R & D PLATFORM 
(WITH SPDL SUPPORT) 

inm^l 

GEO IOC 

^ (WITH SPDL ANTENNA) 

LEO IOC 

, (USING SPACE STATION) 


(USING SPACE STATION) 
AOTV IOC 


a RUMMAN 
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PROGRAM OPTION 2 

CHARACTERtSTIGS; • ALL (VUSSIONS 

• R & D PLUS FEAS. DEMO. FOR SOLAR POW/ER/COMM. MFG/ PUBLIC SERV. 

PLAT., AMD PROTO./PROD. FOR MAGNETS/SI L ICON CELLS 
•J EARLY IOC DATES 


SCHEDULE: , 80, 81 , 82 ,83, 84, 85 ,86 ,87, 88, 89 , 90 , 91 , 92 ,93 , 94 , 95 ^ 

AOTV-IOC 


SPACE STATION IOC A GEO 

lUb IQfJ 

A) SOLAR POWER (SPDL) 

I QEO-IOC 

(PILOT) i 

I 


B) COMMERCIAL MFC 

1- MAGNETS & SILICON CELLS 

2. PHARMACEUTICALS & OTHERS 

C) PUBLIC SERVICE PLATFORM 


PILOTPLT.a ' 5*^ i 


I 


^A A 

plt. 

/V,-P1L0T plt. IOC 


R & D PLATFORM 


*“ - - &T 


PILOT PLATFORM 


GEO -IOC PILOT 
IOC 


GROUND/STS 
i ORBITAL 


D) RADIO TELESCOPE 

E) OCEAN DYNAMICS 

F) LIFE SCIENCES 

1‘ MAN'S WELL BEING 

2' SPACE CAPABILITY (MAN) 




A^ 

GEO - IOC 


(WITH SPDL SUPPORT) 



^:;ij(WlTH SPDL ANTENNA) 



LEO -IOC 


^l^ fUSlNG SPACE STATION) 



(USING SPACE STATION) 


anuMMAM 
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CHARACTERISTICS: 


• ALL MISSIONS 

• R & D PLUS FEAS. DEMO. AND PROTO./PROD. FOR SOLAR POWER/ 
COMM. MF6./PUBLIC SERV. PLAT. 

• EARLY IOC DATES 

SCHEDULE: ,8Q,81.82i83i84i85.86i87.88t89,90,S1.92«93i94i95, 

SPACE STATION IOC A ^OTY-IOC GROUNP/STS Wk 


A) SOLAR POWER ISPDLJ 







>?!?? 

1 


x*x< 





:] 







J 


(ORBITAL)^ 


(GROUND/STS) A GEOIOC 

(piLOTPLANT) i bbo.,oo 


B) COMMERCIAL MFG. 

1. MAGNETS & SILICON CELLS 

2. PHARMACEUTICALS & OTHERS 

C) PUBLIC SERVICE PLATFORM 


A 


ground] 


GROUND] 

(PROTOTYPE PLANT) | 

IOC IOC 

PILO T PUWT A A PROD PLANT \ 

PILOT PLANT A IOC A IOC PROTOTYPE PLANT 
R & D PLA T. PILOT PLAT. 

plat. 

GEO-IOC A A IOC A IOC 


D) RADIO TELESCOPE 

E) OCEAN DYNAMICS 

E) LIFE SCIENCES 

1< MAN'S WELL BEING 

2- SPACE CAPABILITY (MAN) 


npn-jnr A 





I (WITH SPDL SUPPORT) 


SPDL ANTENNA) 


A LEO-IOC 

(USING SPACE STATION) 

(USING SPACE STATION) 


% 




ni 



CHARACTERISTICS 


SCHEDULE: 


A) SOLAR POWER 


3: ® ALL MISSIONS 

• R & D PLUS FEAS. DEMO. AND ?ROTO/PROD. FOR COMM. MFG/ 
PUBLIC SERV. PLAT.; PROTO./PROD. FOR SOLAR POWER 
(NO PILOT PLANT) 

.80, 81, 82 ,83,84.85 ,86>87. 88,89,80.91, 92.93,94,95. 

SPACE STATION IOC A ^OTV-IOC 
LEO-IOC A A GEO IOC 


SPDL 


PROTOTYPE PLANT } 


GEO IOC A 


B) COMMERCIAL MFG. 

1' MAGNETS & SILICON CELLS 


PILOT PLANT-^ ; lOC^ 


PROD. PLANT > 


PILOT PLANT ^ A A /PROD- PLANT 


2 PHARMACEUTICALS 8t OTHERS 


C) PUBLIC SERVICE PLATFORM 




R & D PLAT.- 


PILOT PLAT. 

PROTO. PLAT. 


GEO IOC IOC 


GROUND/STS 

ORBITAL 


D| RADIO TELESCOPE 


(WITH SPDL SUPPORT) 


E) OCEAN DYNAMICS 

F) LIFE SCIENCES 

1- MAN'S WELL BEING 



m (WITH SPDL ANTENNA) 


LE040C 

pisM(USING SPACE STATION) 


2- SPACE CAPABILITY (MAN) 


roi (USING SPACE STATION) 
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CHARACTERISTICS: « ALL MISSIONS 

a R a D PLUS FEAS. DEMO. AND PROTO./PROD. FOB SOLAR POWER/ 
COMM. MFG/PUBLIC SERV. PLAT. 

« TOTAL PROGRAM DELAYED 


SCHEDULE: 


SPACE STATION IOC A OTV-iOC 

LEO IOC A A GEO IOC 


A) SOLAR POWER (SPDL) 


(PILOT PLANT) 
(PROTOTYPE PLANT) 


B) COMMERCIAL MFG 

V MAGNETS & SI LICON CELLS 


2- PHARMACEUTICALS & OTHERS 


C) PUBLIC SERVICE PLATFORM 


D| RADIO TELESCOPE 


E) OCEAN DYNAMICS 

F) LIFE SCIENCES 

V MAN'S WELL BEING 


GEO HOC 

A . 


JOG A IOC 




PILOT PLANT PLAN! 

A IOC A IOC 

PROTOTYPE PLANT 

PILOTPLANT 
R&DPLAT PILOTPLAT 

I » ^ f A i l tf jt l » 1 1 | - w -c >■! w r i Tfc 

prototype plat 

GEOIOC IOC IOC 
^^P^^IjWITH SPDL SUPPORT) 


GEO IOC 

(WITH SPDL ANTENNA) 
IOC 

(USING SPACE STATION) 


GROUND/STS 


2- SPACE CAPABILITY (MAN) 


(USING SPACE STATION) 



CHARACTERISTICS: o ALL MISSIOWS 

e R & D PLUS PEAS. DEMO AND PROTO,/PROD. FOR SOLAR POVyER/ 
COMM. MFG./PUBLIC SERV. PLAT. 

e SOLAR POWER/PUBLIC SERV. PLAT. DELAYED; EARLY COMM. MFC IOC 

SCHEDULE: ,80 tSi , 82 , 83 ,84 , 85 ^86 , 87 ,88 ,89 ,90 ,91 ,92 ,93,94 ,95 ,96 ,97 ,98 ,99 ,00 ,01 , 
SPACE STATION IOC A A OTV-IOC 

LEO IOC A AGEO IOC 

GEO IOC 


AJ SOLAR POWER (SPDL) 

(PILOT PLANT) 



????? 


V7 



A 


I 


AGEO 


B) COMMERCIAL MFG 

1- MAGNETS & SILICON CELLS 


2‘ PHARMACEUTICALS St OTHERS 

C) PUBLIC SERVICE PLATFORM 

D) RADIO TELESCOPE 

E) OCEAN DYNAMICS 

F) LIFE SCIENCES 

1' MAN'S WELL BEING 

2- SPACE CAPABILITY (MAN) 


(PROTOTYPE PLANT) 1 j 

aiocAioc I I 

PILOT PLANT P'-ANT 

A IOC aIQG 

~~ PROTO. PLANT 


PILOT PLANT 

,R&DPLAT. PILOT PLAT. 



'. PLAT. 


GEO- IOC IOC IOC 

(WITH SPDL SUPPORT) 

GEO- IOC 

M (WITH SPDL ANTENNA) 



GROUND/STS WP7K 
ORBITAL 


LEO-IOC 

(USING SPACE STATION) 


(USING SPACE STATION) 
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CHARACTEB8ST1CS: ® ALL MISSIONS 

a R & D PLUS FEAS. DEMO. AND PROTO./PROD. FOR COMM, 
MFG/PUBLICSERV. PLAT. {SOLAR POWER DEEMPHASiZEDj 
a TOTAL PROGRAM DELAYED 


SCHEDULE: i80t81 , 82, 83|84,85|8Sa S7,S3|89, 90,91 ,92^93^94 ,95, 
SPACE STATION IOC A AOTV-JOC 
LEO IOC A A GEO IOC 


A) SOLAR POWER (SPDL) 


B) COMMERCIAL MFG 

1- MAGNETS & SILICON CELLS 


2- PHARMACEUTICALS & OTHERS 


C) PUBLIC SERVICE PLATFORM 


P) RADIO TELESCOPE 


£) OCEAN DYNAMICS 


F) LIFE SCIENCES 

1- MAN'S WELL BEING 


2- SPACE CAPABILITY (MAN) 



AlOC A IOC 

plant 

PI LOT plant 

AlOC AlOC 


PILOT PLANT 
R&DPLAT. PILOT plat. 



PHOTO. PLAT. 


GEO- IOC 


(USING SPDL) 


GEO- IOC 


{WITH SPDL ANTENNA) 
^^EO- IOC 


GROUND/STS 


ORBITAL 


{USING SPACE STATION) 

{USING SPACE STATION) 
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PROGRAM OPTION f 

CHARACTERISTICS < 
SCHEDULE: 

AJ SOLAR POWER (SPDL) 

(PROTO PLANT) 

B) COMMERCIAL MFG 

1- MAGNETS & SILICON CELLS 

2- PHARMACEUTICALS 8t OTHERS 

C) PUBLIC SERVICE PLATFORM 

D) RADIO TELESCOPE 

E) OCEAN DYNAMICS 

F) LIFE SCIENCES 

1- MAN^S WELL BEING 


9 ALL MISSIONS 

» R &DPLUSFEAS. DEMO. ANDPROTO/PROD. FOR C0MM.MF6./ 

PUBLIC SERV. PLAT., PROTO/PROD. FOR SOLAR POWER . 

(NO PILOT PLT.) 

i80t81t82i83i84t85t86t87i8B|8S|90|91|92i93|94iS5t96|97t98i99|00t01i 


A SPACE STATION IOC 
A LEO IOC 


OTV-IOC 

A 




GEO 

IOC 

A 


PILOT [ PHOD. I 

PLANT ^ IOC A IOC PLANT { 


PILOT PLANT A IOC A IOC 


PROTO. PLANT 


PROTO 

R&D PLAT. pilot PLAT. PLAT. 


/ i r f . rfi f I ‘ i i i m ■ H ff l H I ti ■■ IW m nm m n m 

GEO-IOC^ ^ IOC '^lOC 

^^^^^(WITH SOLAR 
PROTOTYPE 

SUPPORT) 

^DL ANTENNA) 

GROUND/STS 
(USING SPACE STATION) Ofl^lTAL 

CJHLIMMAri 



2- SPACE CAPABILITY (MAN) 



CHABACTERISnCS; « ALL jiSJSSIOWS 

® R a D PLUS D£M0, FOR SOLAR POVI^ER/CGiUM, MFG./ 

PUBtrc SERV. PLAT-; PROTO-/PBGD- FOR MAGNETS/SJL ICON CELLS 
• EARLY IOC DATES EXCEPT DELAYED SOLAR POWER FEAS, DEMO^ 

mm 


SCHEDULE; 


A) SOLAR POWER (SPDL) 


B) CGftiaSEHCIALMFG 

1- MAGNETS a SILICOH CELLS 

2- PHARMACEOTICALS & OTHERS 
CJ PUBLIC SERVICE PLATFORM 

D} RADIO TELESCOPE 

EJ OCEAN DYNAMICS 

F) LIFE SCIENCES 

1- MAW'S WELL BEING 

2- SPACE CAPABILITY (MAN) 


SPACE STATION IOC A 

LEO IOC A A GEO IOC 


93, 94-95. 


PILOT PLANT 


GEO-iOC 

{pilot PLASr,f^ { 

gA / A*^ I rPBOD PLANT 




orbitalM 

GROUND/STS 


. R&D.PLAT- f . PILOT PLAT- 

GEO- IOC ^ ^lOC 

(WITH SPDL SUPPORT) 


, GEO-IOC 

(WITH SPDL ANTENNA) 
^LEO-IOC 

SPACE STATION) 
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CHARACTERISTICS: • ALL MISSIONS EXCEPT SOLAR POWER AND OCEAN DYNAMICS 

® R St D PLUS PEAS. DEMO. AND PfiOTO/PfiOD. FOB GOMM. MF6/ 
PUBLIC SSRV-PLAT- 

• ADVANCED IOC DATES FOR COMM. MFG7PUBLIC SERV. PLAT. 


SCHEDULE: 


SPACE 

STATION me A -4 OTV-IOC 


A) COMMERCIAL MFG. 

MAGNETS, SILICON CELLS 
PHARMACEUTICALS & OTHERS 


BJ PUBLIC SERVICE PLATFORM 


GRQUND/STS g^ 

ORBITAL 


IOC IOC 

plant 

PILOT 

PLANT 

B&D PILOT 
PLAT. PLAT. 

GEO IOC 30C 
IOC 


C) RADIO TELESCOPE 


D) LIFE SCIENCES 
1' MAN'S WELL BEING 


(WITH PUBLIC SERVICE PLATFORM SUPPORT) 

GEO- 

IOC 

{USING SPACE STATION) 


2- SPACE CAPABILITV {MAN) 


{USING SPACE STATION) 
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RBQUmED ACTIONS: 


• ADDITIONS/DELETIOWS/MODl FICATIGNS TO PBOPOSED 
OPTIONS 

@ IDENTIFICATION OF 2 OR 3 OPTIONS FOR PART I 
DETAILED DEFINITION 

• START-UP/PHASE-OUT DATES FOR PROGRAM COSTING 


QRUMMAN 
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A STUDY GO AHFAi) 

« NASA APPOOVAtS 

- STUOVPLAH 
-SEtECTEDPaCG OPTIONS 

- SELECTED POtMARY CONCEPTS 

- FINAL REPORT COMMENTS 
9 PROGRAM REVIEW MEETINGS 

< STUQV REVIEW OGARO MEETINGS 


O <( f O 

O • I » » I 9 0 6 « • f4 ^ 


m PARTI STUDY TASKS: DEFINE & EVAL PBOO OPTS 

1.0 Mtssron coals a mission osjectives 

It IDENTIFY a DEE INE CANDIDATE MISSIONS 
^2 SELECT REPRESENTATIVE MISSION^ 

U DEVEL TIME PHASE SPACE STA MISSION REQMTS 
XA fiROUPMISSIONnEQMTS 
2 .D ESTAfiPROGOPnONS/SCENAmDS 

2.1 COST DATA DEVELOPMENT 

2.2 ESTAaLISHSCElVAniOS 

2.3 PRQCIiAMOPTinNSCflMPARISON 

10 ESTADSPACESTAMlSSIDNKQyVR&SrSFUNCTlONALREDMTS 
3.1 S/5M0DUL£.^nANSP0RT.SVSCHARACTEB|STICS 
12 MISSION related HOWR CONCEPTS 

3.3 SriFfQRTlNG ANALYSIS 
14 SPACE SI ATION CONCEPTS 

' 3.S DEVEL TRANSPORTATION REOMTS 








• VO* 


m STUDY OQCUMENTATION 

• STUDY PLAN 

• FROG RE VIEW PRESENTATIONS 
« FINAL REPORT 

- EXECUTIVE SUMMARY 

- TECHNICAL REPORT 

- SR&TREPOnT 

- COST ESTIMATE 

o MISSION REQMTSHANOBaOX 

• WORK BREAKDOWN STRUCTURE 

! • LETTERFROGRESSREPORTS 


update 

O 


O ❖ 


UPDATE 

O 




lEGENQ: FORMAL O INFORMAL O IK HOUSE 

PRES/DOC PRES/ODC STUDY REVIEWS 


STATUS: 

17 JUNE 1Q76 


CznUMMAM 
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SSSA STUDY LOGIC 
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H^mts 
HAfJDSOOlC 

« £;(£CS0MMARV 

• TECHfiPT 
SRT RPT 

• COST ; 
ESTIMATE 


j 
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SOLAR POWER 



a 199S PROTOTYPE IOC MAY REQUIRE SPACE STATION EARLIER 
THAN 1985 


a PRIME WEAR-TERM SPACE STATION ACTIVITY; 

~ FEASIBILITY OF: 

o CO-OROlWATED FABRICATION OF LARGE STRUCT 
Q JOINING & ALIGNMENT 
o LOGISTICS MOVEMENTS 

- MANNED EFFECTIVENESS - SKILL LEVEL, PRODUCTION RATE, 
LEARNING CURVE 

- STRUCT INTEGRITY, VERIFICATION, REPAIR 

- RELIABILITY OF MACHINES 

a EARLY IONOSPHERIC TESTS FROM GRND SUGGESTED 

- LEO SPACE STATION - 5-SEC DWELL TIME LIMITS TO 1/3 KM TEST VOL 

- GEO SPACE STATION - SEVERAL AWTENN A/RECTENNA PROPORTIONS 

POSSIBLE TO SAVE $ 

a CONSIDER SAT-TO-SAT PWR TRANSMISSION IN LEO AS SPACE STATION 
DEVELOPMENT STEP 


ORLIMMAW 
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• BREADTH VS DEPTH 

- SUGGEST STRONG NEAR-TERM EMPHASIS 

- LOOK TO PAR-TERM TO GIVE SHORT-TERM DIRECTION 

• MISSION BENEFIT STUDY 

- AUGUST & PART 2 TASKS 

- BUT POSSIBLE AREA FOR ADDED CONCENTRATION 


ORUMMIAIM 



